Cationic modulation of follicle-stimulating hormone binding to granulosa cell receptor.
Magnesium (Mg2+) increases binding of follicle-stimulating hormone (FSH) to membrane-bound receptors and increases adenylyl cyclase activity. We examined the effects of divalent and monovalent cations on FSH binding to receptors in granulosa cells from immature porcine follicles. Divalent and monovalent cations increased binding of [125I]iodo-porcine FSH (125I-pFSH). The divalent cations Mg2+, calcium (Ca2+) and manganese, (Mn2+) increased specific binding a maximum of 4- to 5-fold at added concentrations of 10 mM. Mg2+ caused a half-maximal enhancement of binding at 0.6 mM, whereas Ca2+ and Mn2+ had half-maximal effects at 0.7 mM and 0.8 mM, respectively. The monovalent cation potassium (K+) increased binding a maximum of 1.5-fold at an added concentration of 50 mM, whereas the monovalent cation (Na+) did not increase binding at any concentration tested. The difference between K+ and Na+ suggested that either enhancement of binding was not a simple ionic effect or Na+ has a negative effect that suppresses its positive effect. Ethylenediamine tetraacetic acid, a chelator of Mg2+, prevented binding of 125I-pFSH only in the presence of Mg2+, whereas pregnant mare's serum gonadotropin, a competitor with FSH for the receptor, prevented binding in both the absence and the presence of Mg2+. Guanyl-5-ylimidodiphosphate (Gpp[NH]p) inhibited binding of 125I-pFSH in the absence or presence of Mg2+, but only at Gpp(NH)p concentrations greater than 1 mM. We used Mg2+ to determine if divalent cations enhanced FSH binding by increasing receptor affinity or by increasing the apparent number of binding sites.(ABSTRACT TRUNCATED AT 250 WORDS)